REDDY and PERAMMA1) reported that digestibility of alfalfa LPC was 83.5% for rats.
Materials and Methods
Feed, excreta and urine samples were analyzed for proximate analysis by the A. 0. A. C. method17). Gross energy of feeds, feces and urine were determined by using an automatic bomb calorimeter (Shimazu, Model CA-3). Amino acid composition of diets and feces were analyzed after acid hydrolysis by the method of BLACKBURN18) using an automatic ion-exchange chromatography (JEOL Model JLC-6AH).
As described previously, most researchers were using the term "amino acid availability" instead of "amino acid digestibility" though they were calculated by the same way as shown below.
Apparent amino acid digestibility (availability), % amino acid intakefecal amino acid excretion/ amino acid intake True (corrected) amino acid digestibility (availability), % amino acid intake fecal amino acid excretion metobolic fecal amino acid excretion / amino acid intak e Then total amino acid digestibility (sum of digestible amino acids/sum of amino acids consumed) was calculated.
Biological value of protein was calculated according to MITCHELL19).
The experimental design was 33
Latine Square and the data were analyzed for Least
Significant Difference (LSD) as described by SNEDECOR and COCHRAN20).
Results
Since slightly lower levels of protein than the requirement might lead the significance In fact, statistical analysis showed that there was no effect on the period. In LPC A methionine digestibility was extremely low (46% in apparent and 52% in true digestibility).
The other amino acids gave values between 53% and 66%, and between 59% and 71%, and the weighted means were 58% and 64% in apparent and true digestibilities, respectively.
In LPC B the lowest digestibility was shown in histidine (65% in apparent and 70% in true digestibility). The other amino acids gave the apparent and true digestibilities of 73-82% and 78-86%, and the total amino acid digestibilities were 75% and 80%, respectively. In LPC C the lowest digestibility was observed in arginine (62% and 68% in apparent and true digestibilities, respectively), and apparent and true digestibilities of the other amino acids were 65-78% and 73-82%, and the total amino acid digestibilities were 70% and 76%, respectively. The range between the highest and the lowest true digestibilities was narrower in LPC C, being 14%, than in LPCs A and B, being 19% and 20%, respectively.
Energy content of LPCs, A, B and C were 18.4, 17.4 and 24.2kJ/g, respectively.
Metabolizable energy of the diets were determined by subtracting the energy excreted into feces and urine from the gross energy consumed, and the result is shown in Table 5 . It can be seen from this table that energy metabolizability of the C diet was significantly higher than that of the A diet, and ME content per gram of diet was higher in the C diet than the others.
Using the ME values of the LPC and protein-free diets shown in Table 5 and that of starch, 15.27kJ/g (unpublished data), metabolizable energy of the LPCs were calculated as shown in Table 6 . It is apparent from Table 6 that the ME value of ladino clover LPC (LPC C) was significantly (P<0.05) higher than the values of the other LPCs. This is partially due to the fact that GE of LPC C was higher than the other LPCs. Metabolizability was highest in LPC C (92%) and lowest in LPC A (69%), and this means that LPC C was superior to the other LPCs as far as energy utilization was concerned. Table 3 that the diet A was deficient by 25% in both methionine and arginine, the diet B by 9% in arginine and the diet C by 40% in arginine and 10% in methionine when compared to the NRC requirements.
It means that the chemical scores of the diets A, B and C calculated on the basis of requirements were 75%, 91% and 60%, respectively. Nevertheless, the biological values were not so much different among the diets, moreover, the diet B which showed the highest chemical score gave the lowest biological value though no significant difference was observed.
MUZTAR and SLINGER8) reported that apparent amino acid availability (apparent digestibility) values widely varied for most amino acids (in alfalfa, for example, from 47% in methionine to 79% in leucine), but the range of true amino acid availability (true digestibility) values was not so wide (from 74% in lysine to 100% in methionine). They suggested that the true amino acid digestibility would be more desirable for estimation of amino acid availability than the apparent amino acid digestibility.
In the present study, however, the apparent amino acid digestibility of LPC A, for example, distributed from 46% in methionine to 66% in histidine, whereas the true digestibility was from 52% in methionine to 71% in proline.
This result did not show a large range difference between apparent and true digestibilities.
The true digestibility values in the present experiment were comparatively lower than those reported by MUZTAR and SLINGER7), although the protein samples and measuring procedures were somewhat different between them. One of the reasons for occuring such a difference, might be overestimation of the availability by MUZTAR and SLINGER8), because they collected excreta only for 24 hours and metabolic fecal amino acids were determined using non-fed birds. The later experiment of MUZTAR and SLINGER24) showed that the metabolic endogenous excretion did not vary with time at least within 3 months and that metabolic predict the protein quality of LPCs. We have to recall, however, that some other factors such as toxic substances present in the plants and methods of processing also influence the availability of leaf protein concentrates. 
Summary

